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(54) HEATING ROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a roller in which 
an inner surface of a feed ring directly gets in contact 
with a terminal electrode of a heating resistor, and in 
which the feed ring is surely fixed to a metal base 
member. 

SOLUTION: This roller 10 is composed of a cylindrical 
metal base member 11, a heating resistor 13 formed on 
an outer surface of the metal base member 11, and feed 
rings 31, 32 for supplying electricity to the heating 
resistor 13. The heating resistor 13 has terminal 
electrodes 131, 132 at both end parts, and the feed 
rings 32, 32 are installed to directly get in contact 
with the terminal electrodes 131, 132 on their inner 
surface. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a roller in which an inner surface of 
a feed ring directly gets in contact with a terminal electrode of a heating 
resistor, and in which the feed ring is surely fixed to a metal base member. 
SOLUTION: This roller 10 is composed of a cylindrical metal base member 
11, a heating resistor 13 formed on an outer surface of the metal base 
member 11, and feed rings 31, 32 for supplying electricity to the heating 
resistor 13. The heating resistor 13 has terminal electrodes 131, 132 at 
both end parts, and the feed rings 32, 32 are installed to directly get in 
contact with the terminal electrodes 131, 132 on their inner surface. 
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* NOTICES * 

Japan Pat nt Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS • . ' 

[Claim(s)] 

[Claim 1] A cylinder-like metal base and an insulator layer formed in an outside surface of this metal base, It is the 
heating roller which comes to prepare an electric supply ring for passing current for an exoergic resistor which consists 
of a band form formed on this insulator layer, and this exoergic resistor. Said exoergic resistor A heating roller 
characterized by forming in the both ends a termination electrode which consists of a part of exoergic resistor, and for 
said electric supply ring contacting said termination electrode directly, and attaching it in it by the internal surface. 
[Claim 2] A heating roller according to claim 1 characterized by attaching said metal base and said electric supply ring 
by eye a thermal insert. 

[Claim 3] A heating roller according to claim 1 or 2 with which a value of coefficient of linear expansion of said metal 
base is characterized by being larger than a value of coefficient of linear expansion of said electric supply ring. 

[Translation done.] 
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* -NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the heating roller of the heating anchorage 
device of a heating roller method used for fixing of a toner image in an electrophotography copying machine, a laser 
beam printer, facsimile, etc., the heating roller of sheet body surface covering equipment, and the other heating rollers 
used as a heater of various heating apparatus in more detail about a heating roller. 
[0002] 

[Description of the Prior Art] In the electrophotography copying machine etc., the heating roller method which fixes 
said non-established toner image to record material is widely learned by passing the record material by which the toner 
image which consists of a non-established toner image was conventionally formed between the heating roller and the 
pressurization roller opposite-******(ed) by this as a method for carrying out heating fixing of the toner image formed 
on record material. 

[0003] ****** shown in JP,56-109381,A, JP,63-182684,A, and JP,6-186877,A in recent years - that in which the 
heating roller itself has a self-exoergic function is adopted like. Such a conventional heating roller is explained using a 
drawing. 

4jQ.0.0A]-Drawjng jS JsjCQnfigurationjsxplanatQiyjdr^ heating roller. A heatin g roller 10 comes to 

have the cylinder-like metal base 1 1, the insulator layer 12 formed on the outside surface of this metal base 1 1, the 
exoergic resistor 13 formed on this insulator layer 12, the protective coat 14 formed so that this exoergic resistor 13 
might be covered, the mold release layer 15 formed on this protective coat 14, and the electric supply rings 31 and 32 
for passing current to the exoergic resistor 13. Moreover, as shown in the expansional mimetic diagram of the exoergic 
resistor of drawing 4 ,131 and 132 are the termination electrodes prepared in the end section of an exoergic resistor. 
[0005] And cementation of the termination electrode 13 1,132 of the exoergic resistor 13 and the electric supply rings 3: 
and 32 is accomplished using Cement S, and the elevated-temperature pewter the electroconductive glue with which it 
comes to carry out restoration content of the silver (filler), or whose solidus-line temperature is 300 degrees C or more 
was used into silicone resin (binder component) as cement. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the electric supply rings 3 1 and 32 are generated with Cement S, 
and in the termination electrode 131,132 of the exoergic resistor 13, it gets down, and during use, cementation, now 
since it becomes 150 degrees C - 200 degrees C and an elevated temperature, the following problems generate the abov 
heating rollers with the thermal stress of the cement S itself. If repeat thermal stress generates the cement S in contact 
with the internal surface of the electric supply rings 31 and 32, and the cement S in contact with the termination 
electrode 131,132, a part of adhesion side will separate and effective adhesion area will become small. And as a result c 
current's concentrating on the place where this effective adhesion area became small and flowing at it, the resistance of 
Cement S becomes large, it will generate heat, Cement S will be able to be burned off and, finally the electric supply 
rings 3 1 and 32 and the termination electrode 131,132 will be un- flowing. 

[0007] Also in the interior of Cement S, if repeat thermal stress occurs, a crack will go into the interior of Cement S, an 
the effective energization area inside cement S will become small. And as a result of current's concentrating on the plac 
where effective energization area became small and flowing at it, the resistance of Cement S becomes large, it will 
generate heat, Cement S will be able to be burned off and, finally the electric supply rings 3 1 and 32 and the terminatio 
electrode 131,132 will be un-flowing. 

[0008] Furthermore, a heating roller becomes a 150 degrees C - 200 degrees C elevated temperature during use. And 
when the value of the coefficient of linear expansion of the electric supply rings 3 1 and 32 is larger than the value of th 
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coefficient of linear expansion of a metal base 1 1, the amount in which the electric supply rings 31 and 32 expand 
towards the method of outside compared with a metal base 1 1 becomes large. Consequently, if the stress which it is 
going to separate from a metal base 1 1 to the inside of the electric supply rings 31 and 32 occurs and this stress exceeds 
the adhesive strength of Binder S, the electric supply rings 31 and 32 will separate from Cement S in that portion. 
Therefore, as a result of current's concentrating on the place where the effective adhesion area of the electric supply 
rings 31 and 32 and Cement S became small at, and this effective adhesion area became small and flowing at it, the 
resistance of Binder S becomes large, it will generate heat, Cement S will be able to be burned off and, finally the 
electric supply rings 3 1 and 32 and the termination electrode 131,132 will be un- flowing. 

[0009] moreover, the thing which spark discharge generates in the place from which are separated of the electric supply 
rings 31 and 32 and Cement S - it is - the electromagnetism of this spark discharge - a possibility of producing failure 
of the operation mistake of the equipment by the noise etc. comes out. 

[0010] This invention is made based on the above situations, the purpose has the good cementation to an electric supply 
ring and the termination electrode of an exoergic resistor, and it is for an electric supply ring to offer the heating roller 
certainly fixed to the metal base. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a heating roller according to 
claim 1 A cylinder-like metal base and an insulator layer formed in an outside surface of this metal base, It is the heatin;. 
roller which comes to prepare an electric supply ring for passing current for an exoergic resistor which consists of a 
band form formed on this insulator layer, and this exoergic resistor. Said exoergic resistor A termination electrode 
which consists of a part of exoergic resistor is formed in the both ends, and it is characterized by for said electric supply 
ring contacting said termination electrode directly, and attaching it in it by the internal surface. 

[0012] In order to solve the above-mentioned technical problem, a heating roller according to claim 2 is a heating roller 
according to claim 1, and is characterized by attaching said metal base and said electric supply ring by eye a thermal 
insert especially. 

[0013] In order to solve the above-mentioned technical problem, a heating roller according to claim 3 is a heating roller 
according to claim 1 or 2, and a value of coefficient of linear expansion of said metal base is especially characterized bj 
being larger than a value of coefficient of linear expansion of said electric supply ring. 
[0014] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. The A- A vie\* 
cross section [ in / a part I in fracture front view and drawing 2 / drawing 1 ] and drawing 3 drawing ! indicates the 
configuration of the heating roller 10 of this invention to be are a B-B view cross section in drawing 1 . As shown in 
drawing 1 and drawing 2 , the heating roller 10 of this invention The cylinder-like metal base 1 1 and the insulator layer 
12 formed in the outside surface of this metal base 1 1, It comes to have the exoergic resistor 13 formed on this insulatoi 
layer 12, the protective coat 14 formed so that this exoergic resistor 13 might be covered, the mold release layer 15 
formed on this protective coat 14, and the electric supply rings 31 and 32 for passing current to the exoergic resistor 13. 
[0015] A metal base 1 1 is a member of the shape of a hollow pipe with the outer diameter of 20mm, a thickness [ of 
1 .4mm ], and an overall length of 297mm in ordinary temperature (20 degrees C). As for this metal base 1 1, it is 
desirable the metallic material with a viewpoint to large thermal conductivity which prevents the temperature 
nonuniformity in the heating roller 10 surface, and that thermal conductivity consists of a metallic material more than 
100W/(m-K) especially, and specifically consisting of an aluminium alloy is desirable. By using an aluminium alloy as 
a cylindrical base material, skin temperature of a heating roller 10 can be made more uniform. In this example, the 
quality of the material of a metal base 1 1 used the aluminium alloy of the JIS mark A5052. 

[0016] The insulator layer 12 formed on the metal base 1 1 consists of insulating materials which use an alumina or a 
silica as a principal component. In this example, an insulator layer 12 is an alumina with a thickness of about 70 
micrometers. 

[0017] The exoergic resistor 13 consists of a band form with a width of face [ of 0.5mm - 5mm ], and a thickness of 
about 10 micrometers, and contains conductive material. In this example, a silver-palladium (Ag-Pd) alloy is used as 
material which constitutes the exoergic resistor 13. Although not limited especially as the formation method of the 
exoergic resistor 13, the well-known manufacture methods, such as screen printing, are applicable. In drawing 4 , 
131,132 is the termination electrode which consisted of a part of exoergic resistor 13, and was formed in the both ends 
of the exoergic resistor 13. Voltage is impressed between the termination electrodes 131,132 and current is passed to th 
exoergic resistor 13. 

[0018] A protective coat 14 is a film which consists of an insulating material which uses an alumina with a thickness o: 
50-100 micrometers or a silica as a principal component, and is prepared from viewpoints, such as deterioration 
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prevention of the exoergic resistor 13, reservation of electric insulation, and damage prevention of the exoergic resistor 
1 3 by the foreign matter. 

[0019] The mold release layer 1 5 is a fluororesin layer prepared in order to improve the mold-release characteristic in 
the surface of a heating roller 10. By forming the mold release layer 15, especially, it is hard coming to generate the 
offset phenomenon at the time of toner fixing actuation of an electrophotography copying machine etc., and the good 
fixing engine performance can be obtained. 

[0020] The electric supply rings 31 and 32 become and are more in a circle than the copper alloy of the JIS mark CI 020 
with the bore of 20.1 1mm, a thickness [ of 0.8mm ], and a width of face of 5mm in ordinary temperature (20 degrees C) 
respectively. And as shown in drawing 3 , the internal surface of the electric supply ring 3 1 contacts the termination 
electrode 131 of the exoergic resistor 13, and directly, and is attached. In addition, similarly, the electric supply ring 32 
of another side also contacts the termination electrode 132 of the exoergic resistor 13, and directly, and is attached. 
[0021] Next, the fixed method to the metal base 1 1 of the electric supply rings 31 and 32 is explained to details. The 
metal base 1 1 in the temperature of 20 degrees C before setting to al and a2 coefficient of linear expansion of the metal 
base 1 1 which constitutes a heating roller 10, and the electric supply rings 31 and 32, respectively and being assembled 
as a heating roller, The outer diameter of the insulator layer 12 formed in that outside surface, and the portion which 
consists of a termination electrode 131,132 formed on this insulator layer 12 (It is hereafter called the outer diameter of 
the electric supply ring installation section) And the bore of the electric supply rings 31 and 32 is set to dl and d2, 
respectively, and when the bore of Dl and an electric supply ring is set to D2 for the outer diameter of the electric 
supply ring installation section in the temperature of t degrees C, the relation of al, a2, dl, and d2 is as follows. 
Dl=dl - (1+al- (t-20)) — type lD2=d2 and (l+a2- (t-20)) the — type 2 [0022] In this example, the value a2 of the 
coefficient of linear expansion of 23.8x10-6 and the electric supply rings 31 and 32 of the value al of the coefficient of 
linear expansion of a metal base 1 1 is 16.8x10-6. Moreover, since the outer diameter dl of the electric supply ring 
installation section is the twice as many sum as the thickness of the twice and the exoergic resistor 13 of the outer 
diameter of a metal base 1 1, and the thickness of an insulator layer 12, it is dl =20+0.07x2+0.01x2=20. 16, and the bore 
d2 of the electric supply rings 31 and 32 is 20.11. And the outer diameter Dl of the electric supply ring installation 
section at the time of the temperature of 20 degrees C before being assembled as a heating roller, and the bore D2 of the 
electric supply rings 31 and 32 are D 1= 20.16 from a formula 1 and a formula 2, and are D 2= 20.1 1. Furthermore, if 
relation of the outer diameter Dl of the electric supply ring installation section in the temperature of t degrees C before 
being assembled as a heating roller based on these values, and the bore D2 of an electric supply ring is made into a 
graph, it will become like drawing 5 . 

[0023] That is, when the temperature gradient of the electric supply ring installation section and an electric supply ring 
is small, it is set to D1>D2, and in the condition of this as, the outer diameter of the electric supply ring installation 
section cannot become larger than the bore of the electric supply rings 31 arid 32, and the electric supply rings 31 and 3: 
cannot be inserted in to the electric supply ring installation section in which the termination electrode 131,132 exists. 
However, by heating only the electric supply rings 3 1 and 32 and expanding them, the bore of the electric supply rings 
31 and 32 can be made larger than the outer diameter of the electric supply ring installation section, and the electric 
supply rings 31 and 32 can be inserted in now to the electric supply ring installation section. Then, it is thermal insert 
carried out of the electric supply rings 31 and 32 to the electric supply ring installation section by cooling the electric 
supply rings 31 and 32. Thus, the inside of the electric supply rings 31 and 32 is firmly attached in the termination 
electrode 131,132 directly, and can certainly fix the electric supply rings 31 and 32 to a metal base 1 1 further. 
[0024] It explains concretely being thermal insert carried out of the electric supply rings 3 1 and 32 to the electric supph 
ring installation section. The bore D2 of the electric supply rings 31 and 32 at the time of the temperature of 20 degrees 
C before being assembled as a heating roller is 20:1 1mm, and the outer diameter D2 of the electric supply ring 
installation section in this temperature is 20.16mm as mentioned above. And if it explains with reference to drawing_5 , 
since the bore D2 of the electric supply rings 3 1 and 32 will be set to 20. 1 6mm or more and will become larger than the 
outer diameter D2 of the electric supply ring installation section by heating only the electric supply rings 31 and 32 at 
168 degrees C or more, the electric supply rings 31 and 32 can be inserted in to the electric supply ring installation 
section. 

[0025] Moreover, if it similarly explains with reference to drawin g 5 , since the outer diameter Dl of the electric supplj 
ring installation section will be set to 20.1 1mm or less and will become smaller than the bore D2 of the electric supply 
rings 31 and 32 by cooling only the electric supply ring installation section at -84 degrees C or less, the electric supply 
rings 3 1 and 32 can be inserted in to the electric supply ring installation section. That is, the technology of eye an 
expansion fit will be used. 

[0026] And the value al of the coefficient of linear expansion of a metal base 1 1 is [ the value a2 of the coefficient of 
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linear expansion of 23.8x10-6 and the electric supply rings 31 and 32 ] 16.8x10-6, and since the value of coefficient of 
linear expansion is large, the direction of a metal base 1 1 , as mentioned above Since the stress to which a metal base 1 1 
tends to expand outward [ direction of path ] becomes larger than the stress to which the electric supply rings 31 and 32 
tend to expand outward [ direction of path ] so that a heating roller 10 becomes an elevated temperature during use of a 
heating roller 10 The internal surface of the electric supply rings 31 and 32 will contact the termination electrode 
131,132 firmly, and the electric supply rings 31 and 32 are certainly fixed to a metal base 1 1. In addition, in toner fixing 
it is **-tone-controlled by about 150-200 degrees C so that a heating roller does not become an abnormality elevated 
temperature. 
[0027] 

[Effect of the Invention] since according to the heating roller according to claim 1 cement is hot used for the terminatior 
electrode of the exoergic resistor formed on the metal base, but the internal surface of an electric supply ring contacts 
and is attached directly, even if it uses a heating roller in the state of long duration or a repeat elevated temperature — 
the poor contact of an electric supply ring and an exoergic resistor — . not generating — in addition — and immobilization 
of an electric supply ring and a metal base becomes a positive thing. 

[0028] According to the heating roller according to claim 2, immobilization of an electric supply ring and a metal base 
can be strengthened by attaching a metal base and an electric supply ring by eye a thermal insert. 
[0029] An electric supply ring and a metal base are firmly fixed, so that a heating roller becomes an elevated 
temperature according to the heating roller according to claim 3, since the value of the coefficient of linear expansion o1 
a metal base is larger than the value of the coefficient of linear expansion of an electric supply ring. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/22/20C 



Page 1 of: 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 

inn) 



20.30 



20.20 




A&t CC) 



[Drawing 6] 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_.ejje 



12/22/200 



